Alterations in enterocyte proliferation and apoptosis accompany TPN-induced mucosal hypoplasia and IGF-I-induced hyperplasia in rats.
The mechanisms underlying nutrient regulation of intestinal cell turnover are poorly understood. The total parenteral nutrition (TPN) model allows examination of how eliminating the growth-promoting signals stimulated by luminal nutrients, without the confounding factor of malnutrition due to food deprivation, influences enterocyte renewal. Our objective was to determine the contribution of enterocyte proliferation and apoptosis to the mucosal hypoplasia induced by TPN and the mucosal hyperplasia induced by insulin-like growth factor-I (IGF-I). We investigated the composition and structure of the jejunum and associated changes in enterocyte proliferation and apoptosis in growing rats maintained exclusively with TPN for 7 d and concurrent treatment with IGF-I or vehicle for 6 d. TPN-induced hypoplasia, specific to the small bowel mucosa, was associated with reduced enterocyte proliferation and increased apoptosis throughout the crypt and bottom half of the villus. In contrast, the hyperplastic effect of IGF-I reflected increased enterocyte proliferation and decreased apoptosis, particularly in the stem cell zone. In summary, the ability of IGF-I to prevent or reverse the decreased enterocyte proliferation and increased apoptosis accompanying TPN-induced mucosal hypoplasia substantiates the role of growth factors in tissue regeneration and emphasizes the importance of the growth-promoting signals stimulated by luminal nutrients in maintaining intestinal integrity.